The controllability of active suspension system in automotive vehicle is strongly affected by the performance of pressure control valve. In this study, a new mathematical model and simulation model of the hydraulic pressure control valve of automotive is proposed. And proposed model of the hydraulic pressure control valve are analyzed. The effects of the main design parameters variations on the performance of the pressure control valve are investigated. To show the effectiveness of the proposed mathematical and simulation model, the analyzed results are compared with the experimental results. As a result, the proposed model of the hydraulic pressure control valve was proved as very effective one. The results reported herein will provide a better understanding of the automotive active suspension system. Moreover, it is believed that those properties of the results can be utilized in the dynamic design of the automotive system. It is believed that these studies can be contributed in automobile suspension system.
pressure control valve senses the pressure changes and mechanically operates to keep the line pressure constant, thereby preventing the transmission of vibrations to the vehicle body [4, 5] .
SYSTEM MODELING
The mathematical modeling of the proportional pressure control valve A pressure control valve in the integrated valve unit controls high pressure to necessary levels and supplies pressure to each hydro-pneumatic cylinder or returns the oil in the hydro-pneumatic cylinders to a reservoir tank to always keep the necessary the pressure in the hydraulic cylinder. The simplified structure of the quarter car hydraulic model for the active suspension system is shown in Fig. 1 . It is composed of a hydraulic pump, a valve, a hydraulic actuator and an accumulator. The valve which has been developed for the Active Suspension is a proportional pressure control valve type, because the electric current which supplied to the solenoid coil of the proportional pressure control valve controls the hydraulic pressures linearly in the hydro-pneumatic strut. The proportional pressure control valve is consist of the solenoid valve portion for generating power, the poppet valve portion for generating pilot pressure, and the spool valve portion for switching over hydraulic passages. The solenoid force is transmitted to the poppet valve to balance the pressure in the pilot pressure chamber. It means that the pressure in the pilot pressure chamber is determined by the solenoid force, i.e., the electric current value of the solenoid coil. The pressure of the pilot pressure chamber and outlet port are equalized by introducing the pressure in the pilot pressure chamber into the spool valve at one end and the pressure in the outlet port into the spool valve at the other end, thereby to obtain the same level pressure in the outlet port as that in the pilot pressure chamber, which is proportional to the solenoid electric current [6] . Fig.2 shows schematic of the proportional pressure control valve and system variables notations for the analysis. 
The flow continuity equations for the proportional pressure control valve can be expressed as follows; 
Conclusion and Discussion
In this paper we understood the structure and principle, simulated and experimented the static and dynamic characteristics for development of the proportional control valve which is an important part in the active suspension system. The following results have been obtained form this study.
(1) We proposed the mathematical and simulation model of the proportional pressure control valve for the Active Suspension system.
(2) It is confirmed that the simulation results are coincided with the experimental results well.
(3) The proportional pressure control valve which has good performance and suitable for applying to the Active Suspension system has developed. Therefore, it is expected that the valve developed in this study can be applicable for more applications such as construction machinery and other vehicle hydraulic control system.
